Evidence for Mg2, ATP-dependent accumulation of Ca2+ by the intracellular non-mitochondrial calcium store in uterine smooth muscle cells.
Using carbachol contracture as the experimental model for testing the properties of the intracellular calcium store in intact tissue and 45Ca2+ accumulation in the chemically skinned by digitonin smooth muscle cells isolated from oestrogen-dominated rat uterus the evidence for the presence of Mg2+, ATP-dependent Ca2+ pump in the non-mitochondrial store has been found which is supposed to play a key role in the process of refilling' of the store on the cytoplasmic level. The experiments performed on intact muscle showed that the functional activity of the carbachol-releasable Ca2+ store is critically dependent on Ca2+ entry. It is found that Ca2+ entry via voltage operated Ca2+ channels or on the Na(+)-Ca2+ exchange was needed to refill the store in this tissue. However, when Ca2+ extrusion systems located in the plasma membrane were inhibited by La3+, the store retained its ability to discharge and reaccumulate Ca2+ released on the regular basis suggesting the presence of the energy-dependent Ca2+ accumulating system in the store. The process of the store refilling was totally inhibited by cyclopiazonic acid. Chemically skinned uterine smooth muscle cells demonstrated the presence of Mg2+, ATP-dependent accumulation of Ca2+ in the non-mitochondrial (ruthenium red insensitive) intracellular store(s) potentiated by Ca(2+)-precipitating anions (potassium oxalate and phosphate), in a time- and concentration dependent way which was inhibited by Ca(2+)-ionophore A 23187 (5 microM) and cyclopiazonic acid with Ki = 0.4 microM. It is suggested that in the uterine smooth muscle of the oestrogen-dominated rats, nonmitochondrial receptor-operated intracellular calcium store is represented by endoplasmic reticulum.